The applicability of decision analysis for assessing, evaluating, and reporting possible environmental impacts of proposed large-scale projects is illustrated. A study concerning the ecological impacts of constructing and operating nuclear power facilities in the Pacific Northwest is used as an example. Possible impacts are quantified for two objectives: minimizing adverse impacts on salmonids and minimizing biological disturbancc. The results provide information about both the direct and indirect consequences of the impact. This approach explicitly addresses the multiple objective and uncertainty issues inherent in environmental problems. It also provides a mechanism for illuminating conflicts among interested parties and promoting constructive compromise.
INTRODUCTION The N a t i o n a l Environmental P o l i c y Act (NEPA) o f 1969 [ I S ] e s t a bl i s h e d , among o t h e r t h i n g s , t h e requirement f o r an environmental impact s t a t e m e n t (EIS) t h a t would i d e n t i f y , d e s c r i b e , and e v a l u a t e t h e s i g n i f icance o f t h e p o s s i b l e environmental consequences o f p r o j e c t s r e q u i r i n g f e d e r a l a p p r o v a l . Thus an EIS must be f i l e d f o r most power g e n e r a t i n g f a c i l i t i e s , dams, p i p e l i n e s , and t h e l i k e p r i o r t o beginning c o n s t r u ct i o n . The i n t e n t o f NEPA i s t o d e s c r i b e and a s s e s s t h e environmental impact o f t h e proposed p r o j e c t and i t s a l t e r n a t i v e s . Based on t h i s a s s e s s m e n t , t h e a p p r o p r i a t e d e c i s i o n makers can e v a l u a t e t h e e n v i r o nmental impact t o s e e whether i t i s a c c e p t a b l e o r n o t . I f i t i s n o t a c c e p t a b l e , t h e n approval f o r t h e proposed p r o j e c t may n o t be given.
The proposed p r o j e c t may be a l t e r e d t o have l e s s d e t r i m e n t a l impact and r e s u b m i t t e d f o r c o n s i d e r a t i o n , o r i t may simply be dropped.
NEPA p r o v i d e s few s p e c i f i c g u i d e l i n e s a s t o how one should p r e p a r e an EIS. I t r e q u i r e s o n l y t h a t t h e EIS i n d i c a t e t h e p o t e n t i a l and exp e c t e d environmental impacts due t o t h e c o n s t r u c t i o n , o p e r a t i o n , and exi s t e n c e o f t h e f a c i l i t y . However, pursuant t o Executive Order 11514 [ 4 ] , g u i d e l i n e s f o r t h e p r e p a r a t i o n o f d e t a i l e d E I S 1 s , i n c l u d i n g format
and information c o n t e n t , have been prepared by t h e v a r i o u s f e d e r a l a g e n c i e s . The information r e q u i r e d by t h e s e g u j d e l i n e s i s o f t e n v e r y e x p l i c i t and e x t e n s i v e , e s p e c i a l l y f o r t h e s e c t i o n s on "Environ~nental S e t t i n g " and f o r l i s t i n g t h e environmental impacts.
and reporting environmental impacts. For discussion purposes, it is convenient to categorize decision analysis into four steps:
(i) structuring the problem, (ii) quantifying preferences for achieving the objectives to various degrees, (iii) quantifying probabilities for achieving the objectives to various degrees, and (iv) aggregating the above information to indicate the overall impact on each alternative and to make a choice among alternatives.
That the multiple objective, uncertainty, and value structure characteristics are indeed incorporated in decision analysis will become 3~n easy-to-read introduction to decision analysis is Raiffa [lo] .
clear in Sections 4 through 6 when the case study is presented. But first, we wish to clarify the meaning of the four steps above.
Structuring the problem involves identifying a set of objectives, specifying attributes (i-e., measures of effectiveness) to indicate the degree to which each objective is achieved, and articulating the various alternatives.
It is important to quantify preferences in a manner convenient for further analysis. We want to know and communicate when one environmental impact is more detrimental than another and how much more so. Since uncertainties are involved in the problem, it would be particularly convenient if the average "intensity" of the possible impact could somehow be used as an overall indicator of possible impact. A sound, logical, and operational base for this is utility theory as developed by Von Neumann and Morgenstern [12] . The second step requires assessing utility functions over the multiple attributes in the problem and integrating these into one overall multiattribute utility function.
The third step involves quantifying the possible impacts of each alternative as measured in terms of the attributes. This often includes the integration of existing knowledge with experiments and on-site visits. Those who are in a position to do this best are experts in the area of concern. For instance, in assessing impact on the biota, a biologist would be best suited, whereas a meteorologist would be best able to predict impacts on air quality due to emission of pollutants at particular locations.
Once the first three steps of decision analysis are completed, the fourth one follows from computations. Given the utility function and the probabilities describing the possible impacts of each alternative, one can calculate the ovcrall expected utility of each alternative.
The alternative with the highest expected utility is the one that should then be chosen. By varying parameters in the utility function and in the probability distributions, it is conceptually easy to conduct sensitivity analyses at this stage. The result may help in selecting an alternative.
Using a single-attribute utility function and the probabilities describing the possible impacts on that attribute, a conditional expected utility can be calculated for that attribute for each altcrnative. These numbers indicate the relative magnitude of the impact of each alternative as captured by that attribute. Thus, for example, an indicator of the overall perceived ecological impact of each alternative is the conditional expected utility averaged over its ecological attributes.
A CASE STUDY
The Washington Public Powcr Supply System (WPPSS) is a joint operating agency of 21 publicly-owned utilities with a major responsibility to locate and oversee the construction of electrical power generating f a c i l i t i e s . WPPSS, a t t h e r e q u e s t o f t h e P u b l i c Power Council, a u t h o r i z e d
Woodward-Clyde C o n s u l t a n t s t o conduct a s t u d y t o i d e n t i f y and recommend p o t e n t i a l new s i t e s i n t h e P a c i f i c Northwest s u i t a b l e f o r t h e r m a l ( n u c l e a r o r f o s s i l f u e l ) e l e c t r i c power g e n e r a t i n g s t a t i o n s having a nominal c a p c i t y o f a t l e a s t 3000 megawatts e l e c t r i c a l [MW(e)]. I t involved a s e r i e s o f s c r e e n i n g models' becoming more and more d e t a i l e d t o i d e n t i f y a r e a s where s u i t a b l e s i t e s were most l i k e l y t o be found. C o n s i d e r a t i o n s such a s f a u l t s , a v a i l a b i l i t y o f w a t e r , p o p u l a t i o n c e n t e r s , f l o o d p o t e n t i a l , and s o on were used i n t h e s e models. From s i t e v i s i t s p l u s a knowledge o f t h e d e s i g n a t e d a r e a s , s p e c i f i c c a n d i d a t e s i t e s were i d e n t i f i e d . These s i t e s were then e v a l u a t e d u s i n g d e c i s i o n a n a l y s i s as o u t l i n e d i n Keeney and Nair [ 7 ] . There were n i n e a l t e r n at i v e s i t e s i n t h i s f i n a l e v a l u a t i o n .
The f i n a l model i n c l u d e d s e v e r a l major o b j e c t i v e s . These were:
(1) maximize p u b l i c h e a l t h and s a f e t y ; (2) minimize a d v e r s e socioeconomic e f f e c t s ; (3) maximize t h e q u a l i t y o f s e r v i c e ; (43 minimize system c o s t ; and (5) minimize a d v e r s e e c o l o g i c a l e f f e c t s . The o v e r a l l e v a l u a t i o n o f t h e s i t e s i s d e s c r i b e d i n o t h e r r e p o r t s [13] . Here we wish t o concent r a t e on t h e manner i n which t h e p o s s i b l e e c o l o g i c a l e f f e c t s were d i s t i n g u i s h e d a s t o whether t h e y p e r t a i n e d t o "salmon" o r biologically i m p o r t a n t a r e a s . ' ' These two were handled somewhat d i f f e r e n t l y . Salmon i m p a c t s a r e d i s c u s s e d i n S e c t i o n 5 and impacts on o t h e r b i o l o g i c a l l y i m p o r t a n t a r e a s i n S e c t i o n 6. Oregon w a t e r s . These salmonids a r e a l l anadromous f i s h -t h a t i s , t h e y spawn i n g r a v e l b e d s i n f r e s h w a t e r s t r e a m s and l a k e s , and t h e eggs i n c u b a t e f o r s e v e r a l months. The f r y emerge t o spend some t i m e (from a month t o two y e a r s depending upon t h e s p e c i e s ) i n f r e s h w a t e r b e f o r e h e a d i n g downstream t o t h e ocean a s j u v e n i l e s .
They mature f o r two o r more y e a r s i n t h e ocean b e f o r e r e t u r n i n g t o t h e f r e s h w a t e r t o spawn, t h u s c o m p l e t i n g t h e i r l i f e c y c l e . Appropriateness of the Salmonid Objective. Salmonids, because of their commercial, recreational, and aesthetic value, are an extremely important economic resource to the people of the Pacific Northwest. The public, government a g e n c i e s , environmental g r o u p s , commercial f i s h i n g i n t e r e s t s , s p o r t s c l u b s , n a t i v e J n d i a n s , and academia w i l l a l l r i s e t o t h e d e f e n s e o f t h e f i s h .
Adverse impacts a r e d e f i n e d a s t h o s e which r e s u l t i n an immediate a n d / o r long-term d e c r e a s e i n p o p u l a t i o n s i z e i n t h e a f f e c t e d w
The egg, f r y , and j u v e n i l e s t a g e s o f salmon a r e g e n e r a l l y c o n s i de r e d more s e n s i t i v e t o environmental p e r t u r b a t i o n s t h a n a r e many o t h e r common o r i m p o r t a n t a q u a t i c s p e c i e s , and p r o b a b l y s e r v e a s a f a i r
i n d i c a t o r o f w a t e r q u a l i t y and changes t h e r e i n [ I . ] , [ 3 ] . Salmonids a r e g e n e r a l l y widespread t h r o u g h o u t t h e w e s t e r n s t a t e s . Where t h e r e a r e no salmonids ( a s d e f i n e d p r e v i o u s l y ) , t h e r e a r e dams o r o t h e r impediments t o t h e i r p a s s a g e , s u i t a b l e h a b i t a t i s l a c k i n g , o r t h e w a t e r i s n o t a c c e s s i b l e from t h e ocean [51.
I f t h e impacts on salmonids a r e minimized, t h e n most o f t h e o t h e r a q u a t i c r e s o u r c e s such a s t r o u t , s h a d , s t u r g e o n , p l a n k t o n , and s o on w i l l e x p e r i e n c e a t l e a s t a d e g r e e o f p r o t e c t i o n .
Tn a d d i t i o n , by minimizing t h e a d v e r s e impacts on t h e salmonids, t h e c o s t o f r e p l a c i n g them t h r o u g h c o n s t r u c t i o n o f h a t c h e r i e s and r e l a t e d measures would be roduced.

Measurement o f t h e Salmonid O b j e c t i v e . The major p o r t i o n o f a c t u a l m o r t a l i t y of salmonids w i l l be t h e l o s s o f j u v e n i l e s and f r y a t t h e power p l a n t i t s e l f . U n f o r t u n a t e l y , i t i s d i f f i c u l t t o e s t i m a t e such l o s s e s , and r e l a t i v e l y l i t t l e h i s t o r i c a l i n f o r m a t i o n i s r e a d i l y a v a i l a b l e from
t h e u t i l i t y i n d u s t r y t o u s e f o r comparative and i n t e r p r e t i v e p u r p o s e s . f i s h f o r most major salmon strea.ms [ 2 ] , [14] .
Numbers a l o n e a r e misleading. A l o s s o f 10,000 f i s h i n t h e Columbia River would r e p r e s e n t 1 t o 5 p e r c e n t o f t h e annual escapement,
depending when and where t h e l o s s occurred. Such l o s s e s , aJthough i m p o r t a n t , would probably n o t s e r i o u s l y d i s r u p t t h e p o p u l a t i o n dynamics of f i s h i n any p a r t i c u l a r t r i b u t a r y r i v e r . On t h e o t h e r hand, a l o s s o f 1,000 f i s h i n t h e South Santiam
River might r e p r e s e n t 25-50 p e r c e n t o f t h e t o t a l escapement. Furthermore, t h e r e is c o n s i d e r a b l e v a r i a t i o n i n escapement from y e a r t o y e a r . In s m a l l e r streams, i t is conceivable t h a t t h e l o s s o f 1,000 f i s h might r e p r e s e n t t h e t o t a l p o p u l a t i o n , e s p e c i a l l y i n a low y e a r , t h u s e f f e c t i v e l y e l i m i n a t i n g t h e run i n t h e ensuing c y c l e -y e a r .
The p o i n t i s t h a t two important f a c t o r s a r e i n f l u e n c e d by salmonid 
For streams under 100,000 escapement, two measures ( a t t r i b u t e s ) o f adverse impact on salmonids a r e used: A t t r i b u t e Y was chosen a s number o f f i s h i n t h e stream r a t h e r t h a n number o f f i s h l o s t , because one implies t h e o t h e r when i n t e r p r e t e d i n conjunction with a t t r i b u t e x, and t h e p r e f e r e n c e assessments were e a s i e r u s i n g number o f f i s h i n t h e stream. For t h e Columbia River, t h e only a t t r i b u t e used was z = number o f f i s h l o s t .
Obviously, t h e l e v e l s of a t t r i b u t e z could always be c a l c u l a t e d from l e v e l s of x and Y, but t h e r e v e r s e i s not t r u e . There is more information i n knowing both x and Y. 
. 1 Assessing Preferences f o r Salmonid Tmpact
s t r e a m w i t h 80,000 f i s h -t h a t i s , 4,000 f i s h ? Such q u e s t i o n s a r e n o t e a s y t o answer, b u t t h o s e who a r e charged w i t h a s s e s s i n g e c o l o g i c a l impact i n s i t u a t i o n s o f t h i s s o r t must make such d e c i s i o n s ( e x p l i c i t l y o r i m p l i c i t l y ) i f t h e y i n t e n d t o rank t h e d e g r e e o f e c o l o g i c a l d i s t u r b a n c e t o t h e salmon. The a s s e s s m e n t s below d e s c r i b e a formal manner o f making t h e s e d e c i s i o n s . Comments on i t s u s e f u l n e s s a r e r e s e r v e d f o r S e c t i o n 7. We want a measure o f t h e magnitude o f v a r i o u s impacts a s d e s c r i b e d i
n t e r m s o f e i t h e r a t t r i b u t e s x and Y o r a t t r i b u t e 2 . I t i s n e c e s s a r y f o r t h e measure t o b e u s e f u l i n s i t u a t i o n s i n v o l v i n g u n c e r t a i n t y . The u t i l i t y f u n c t i o n i s such a measure [ l o ] . I n what f o l l o w s , we a s s e s s two u t i l i t y f u n c t i o n s , u (x,y) and u 2 ( z )
, where x , y, and z r e p r e s e n t 
t i l i t y f u n c t i o n s a r e t h e n c o n s i s t e n t l y s c a l e d . The r e q u i s i t e t h e o r y and d e t a i l s of s e v e r a l u t i l i t y a s s e s s m e n t s a r e g i v e n i n Keeney and R a i f f a [ 8 ] .
A s s e s s i n g u (x,y) and u 2 ( z ) . The u t i l i t y func.tions f o r Y and z were a s s e s s e d i n t h e same manner a s u They a r e i l l u s t r a t e d i n F i g u r e s 2 and 3 r e s p e c t i v e l y .
F i r s t we wanted t o s p e c i f y t h e g e n e r a l 1 s t r u c t u r e o f u I t was c l e a r t h a t i f x, t h e p e r c e n t a g e o f escapement
1' l o s t , was h e l d f i x e d , t h e n t h e g r e a t e r t h e number o f f i s h Y, t h e l e s s d e s i r a b l e t h e (x,y) consequence. Also, w i t h Y f i x e d , consequences became worse a s x i n c r e a s e d . These two c o n d i t i o n s simply imply
x-S c a l i n g ul and u Next we needed t o c o n s i s t e n t l y s c a l e ul and u
2 '
'
T h i s r e q u i r e d t h e e m p i r i c a l a s s e s s m e n t o f two p a i r s o f consequences -
o n e (x,y) and one z i n each p a i r -f e l t t o be i n d i f f e r e n t and t h e n s c a l i n g a c c o r d i n g l y . C l e a r l y ( x = 0, y = 0 ) i s e q u i v a l e n t t o z = 0.
Thus, b e c a u s e u t i l i t y f u n c t i o n s a r e u n i q u e up t o p o s i t i v e l i n e a r t r a n sf o r m a t i o n s , we want t o f i n d a n a and b such t h a t ul (0,O) = a + bu2 (0).
Also, (x = 50, y = 50) was assessed to be indifferent to z = 50.
Hence, Using (6) and u2(z) from Figure 3 , we solved (10) and (11) if the spawning escapement is less than 100,000 fish, and a + bu2(z) if the escapement is more than 300,000 fish.
Assessing Probabilities for Salmonid Impact
Even though the water intake structure for the power plant is designed to minimize the entrainment and impingement of aquatic organisms, the main hazard to salmonids will probably be impingement and/or entrainment. However, there could also be loss of adult and juvenile salmon due to construction and operation of the intake and due to the 
i l i t y d i s t r i b u t i o n s t o d e s c r i b e such impacts, b u t , a f t e r checking, i t appeared t h a t a normal d i s t r i b u t i o n could a d e q u a t e l y approximate t h e l i k e l y impacts. W e used t h e normal d i s t r i b u t i o n f o r convenience. The a s s e s s e d parameters o f t h e d i s t r i b u t i o n s a r e given f o r
t h e n i n e prime s i t e s i n T a b l e I .
Impacts were a s s e s s e d by c o n s i d e r i n g t h e t o t a l r i v e r flow, t h e annual average spawning escapement, t h e d i s t r i b u t i o n o f f i s h i n t h e c r o s s s e c t i o n o f t h e stream ( i . e . , j u v e n i l e f i s h a r e o f t e n c o n c e n t r a t e d on t h e edges r a t h e r than i n t h e middle), t h e l i k e l i h o o d o f d i s t u r b i n g
spawning grounds, and o t h e r r e l a t e d f a c t o r s .
Evaluating Salmonid Impact Using t h e p r o b a b i l i t y d i s t r i b u t i o n s from Table I and t h e u t i l i t y f u n c t i o n a + b u ( 2 ) t o e v a l u a t e t h e Columbia River s i t e s and u (x,y)
2 1
from (6) t o e v a l u a t e t h e o t h e r s i t e s , we c a l c u l a t e d t h e expected u t i li t i e s i n Table 1 a s an i n d i c a t o r of t h e salmonid impact a t each o f t h e n i n e s i t e s . Higher u t i l i t i e s a r e p r e f e r r e d , s o t h e l e a s t d e t r i m e n t a l impact i s a t Linn 1 s i t e ( u t i l i t y = 0.9988). The n e x t b e s t s i t e (from
t h e viewpoint of salmonid impact) i s C l a t s o p 1 ( u t i l i t y = 0.9980), and s o on. The expected u t i l i t i e s a l s o have a c a r d i n a l i n t e r p r e t a t i o n .
Loosely speaking, t h e impacts a t e i t h e r Linn 1 o r Grays Harbor 1 a r e more s i m i l a r i n o v e r a l l e f f e c t t h a n t h o s e a t Benton 1 and l l m a t i l l a 1.
Less l o o s e l y , i f one had a c h o i c e between t h e expected impact a t U m a t i l l a 1 f o r s u r e and a f i f t y -f i f t y chance of t h e impact a t e i t h e r 0.9941 -i s g r e a t e r t.han t h e expected u t i l i t y o f 0.9913 a t I J m a t i l l a 1. 
THE POSSIBLE IMPACT ON BIOLOGICALLY IMPORTANT AREAS During t h e c o n s t r u c t i o n and o p e r a t i o n o f t h e power p l a n t , it i s i m p o r t a n t t o minimize t h e b i o l o g i c a l d i s t u r b a n c e . Many f e a t u r e s a r e i n c l u d e d under t h i s h e a d i n g . For t h e s i t e s u n d e r c o n s i d e r a t i o n
T h e r e d i d n o t seem t o b e any c o n v e n i e n t measures t o i n d i c a t e t h e d e g r e e t o which a power p l a n t would c a u s e b i o l o g i c a l d i s t u r b a n c e as d e f i n e d above. One p o s s i b i l i t y was t o e s t i m a t e t h e land a r e a i n v o l v e d i n each o f t h e c a t e g o r i e s mentioned, b u t we f e l t i t was t o o d i f f i c u l t t o r e l a t e a r e a s p e r s e t o impact. A s an a l t e r n a t i v e , we c h o s e t o e s t a bl i s h a s u b j e c t i v e index o f p o t e n t i a l s h o r t -t e r m and long-term i m p a c t s . T h i s s c a l e , i l l u s t r a t e d i n T a b l e 11, was d e f i n e d a f t e r s i t e v i s i t s by t h e c l i e n t and t h e p r o j e c t team niembcrs, i n c l u d i n g two b i o l o g i s t s . The
Next, impact l e v e l 6 was found t o be i n d i f f e r e n t t o a 0.25 chance a t l e v e l 0 and a 0.75 chance a t l e v e l 8 , and impact l e v e l 2 was found i n d i f f e r e n t t o a 0.65 chance a t l e v e l 0 and a 0.35 chance a t l e v e l 8.
R e s p e c t i v e l y , t h e s e imply u(6) = 0.25u(O) + 0.75uC8) = 0.25 (14) and
I t i s p a r t i c u l a r l y i m p o r t a n t h e r e t o i n c l u d e c o n s i s t e n c y c h e c k s .
I n one such check, we found l e v e l 4 i n d i f f e r e n t t o a 0.6 chance a t l e v e l 2 and a 0.4 chance a t l e v e l 6 , implying u ( 4 ) = 0 . 6 u ( 2 ) + 0 . 4 u ( 6 ) = 0.49. ments t o g e n e r a t e c o n s i s t e n t p r e f e r e n c e s . T h i s i s , i n f a c t , one major purpose o f t h e e n t i r e p r o c e d u r e : t o f o r c e a n i n t e r n a l c o n s i s t e n c y on t h e a s s e s s m e n t s and, h o p e f u l l y , t o improve t h e q u a l i t y o f t h e i n f o r m a t i o n t r a n s f e r r e d . 
t i v i t y i n t h e v i c i n i t y o f t h e s i t e s .
F o r each s i t e , t h e p r o b a b i l i t y t h a t a n impact f e l l i n t h e r a n g e of 0 t o 1, 1 t o 2, . . ., 7 t o 8 was a s k e d . S c v e r a l i n t e r n a l c o n s i s t e n c y checks were used i n t h i s a c t i v i t y a l s o . For i n s t a n c e , r e f e r t o t h e Lewis 2 and Lewis 3 d a t a i n Table TIT . One can a s k : i s t h e l i k e l i h o o d o f a 2-3 impact t w i c e a s g r e a t a t t h e former s i t e a s a t t h e l a t t e r ?
The d a t a i n Table I11 r e p r e s e n t t h e f i n a l a d j u s t e d numbers. The d a t a a r e meant t o q u a n t i f y and t h u s complement b r j e f q u a l i t a t 
. To do t h i s , we assumed t h a t t h e u t i l i t y o f
t h e impact range from 2-3 a t t h e Benton 1 s i t e , f o r i n s t a n c e , was t h e average o f t h e u t i l i t i e s o f impact l e v e l s 2 ( i . e . , There a r e two c a v e a t s which a r e r e l e v a n t . W e were working w i t h i n r a t h e r t i g h t time c o n s t r a i n t s , and t h e o v e r a l l approach was new i n t h e problem s e t t i n g which faced u s . In a s s e s s i n g t h e u t i l i t i e s , we r e l i e d on t h e knowledgeable judgment of two b i o l o g i s t s , each of whom had s i gn i f i c a n t experience i n t h e f i e l d . To have t h e time and o p p o r t u n i t y t o improve t h e p r e f e r e n c e model based on o t h e r e x p e r t s ' judgments would be In t h i s c a s e , t h e information a t hand does seem s u f f i c i e n t t o s e l e c t two o r t h r e e prime s i t e s . Then i t may prove to be worth the effort to conduct more detailed environmental studies of these sites. We feel the nlethodology described is appropriate for the task.
Decision analysis does address several important issues inherent in ecological and other environmental problems: multiple objectives, uncertainty, and conflicting value structures. The manner in which it addresses the first two issues is illustrated in this paper. By conducting similar analyses for interested i-ndividuals and groups, it is possible to address the third issue. The various value structures (utility functions) and professional judgments (probabilities) and their implications can be examined to illuminate the conflicts, focus the discussion, generate creative alternatives, and promote constructive compromises.
In conclusion, let us quote one of the biologists who worked on the and to obtain data for them, I discovered where many of the major data gaps or inadequacies are. In designing field monitoring or baseline programs at the sites, I
would now recommend that the first priority be given to filling these gaps. However, had we not used the decision analysis approach, 1 would not have been aware of those gaps as early in the environmental impact analysis process and would probably have suggested that the client do a full-scale baseline/monitoring program. Ultimately it boils down to the oft-repeated, but seemingly little-used, principle of scientific investigation : formulate a specific testable hypothesis to answer a specific question. Unfortunately, much environmental impact work instead takes a Baconian approach and attempts to obtain all the data on everything and hope that the answer falls out somewhere.
